Matrix is a mathematical object, commonly used in scientific computing and engineering calculation. We are not interested in data itself in the data structure, but how to store the elements in the matrix. The main purpose of the compressed storage is to make more of the same nonzero elements share the same storage unit according to the distribution of matrix element, while the zero elements don't allocate storage space.
u pper trapezoidal matrix, and obtained the corresponding storage address mapping function, so as to help the scientific research worker.
1.Definition of Cut Matrix
Cut matrix is a m×n matrix. But the matrix can be divided into two parts through a slash, one part is all zero or the same integers. The coordinates of any two adjacent elements in the matrix is (i,j) and (i', j'). i, j, i', j' should satisfy the following formulas： 1 = ′ − i i 
Definition of Upper Trapezoidal Matrix

.
Upper trapezoidal matrix is a cut matrix.
Among cut ((a,b)(c,d)), a,b,c,d should satisfy the following formulas:
The original matrix can be divided into two parts along a m-order sub matrix diagonal direction, and the j'' (1≤j''≤n-m) data elements is the first element in the m-order sub matrix. There are some different data elements in the upper part of the diagonal and its shape likes a trapezoid, and the data elements in the lower part of the diagonal are all zero or the same integer. We call the matrix upper trapezoidal matrix.
As shown in figure 1: Figure 1 . Three simple upper trapezoidal matrices. An upper trapezoidal matrix which has m rows n columns, the compressed storage methods can be divided into the following two kinds: 1. The data elements can be compressed into a one-dimensional array B by row and column priority; 2. Data elements can be divided into two parts, which can be respectively compressed storage, one part can be compressed into a one-dimensional array of B. The other part can be compressed into a two-dimensional array C. For the first compressed storage:
When j'' is the first element of the dividing line and it is in the first row, the element is a 1 j' , which can be compressed into a one-dimensional array B. Its size is:
For the second compressed storage: When j'' is the first of the dividing line and it is in the first line, the element is a 1 j' , one part can be compressed into a one-dimensional array B, the other part can be compressed into a two-dimensional array C of m rows n-j''+1-m columns.
The Row Priority Single Vector Compressed Storage of Upper Trapezoidal Matrix
The upper trapezoidal matrix which has 2 rows 4 columns, has the following two kinds form, as shown in figure 2, 
The results of compression storage at n=4 and m=2. For the upper trapezoidal matrix as shown in Figure 2 , it can be compressed into a one-dimensional array B, whose size is 7. For a data element a i,j in upper trapezoidal matrix A 1 , it can be compressed into a one-dimensional array B. If the element of a i,j in A response element is b k . It can be seen that k is a function of (i, j, j'', m, n), k can be computed: Figure 3 . The results of compression storage at n=4 and m=2 For the upper trapezoidal matrix as shown in Figure 3 , it can be compressed into a one-dimensional array B, whose size is 7. For a data element a i,j in upper trapezoidal matrix A 2 , it can be compressed into one-dimensional array B. If the element of a i,j in A response element is b k . It can be seen that k is a function of (i,j,j'',m,n), k can be computed:
The upper trapezoidal matrix which has 3 rows 6 columns will has the following three kinds of forms, as shown in figure 4 Figure 4 . The results of compression storage at n=6 and m=3. For the upper trapezoidal matrix as shown in figure 4 , it can be compressed into a one-dimensional array B, whose size is 15. For a data element a i,j in upper trapezoidal matrix A 1 , it can be compressed into a one-dimensional array B. If the element of a i,j in A response element is b k . It can be seen that k is a function of (i,j,j'',m,n), k can be computed: Figure 5 . Tthe results of compression storage at n=6 and m=3.
For the upper trapezoidal matrix as shown in Figure 5 , it can be compressed into a one-dimensional array B, whose size is 12. For a data element a i,j in upper trapezoidal matrix A 2 , it can be compressed into a one-dimensional array B. If the element of a i,j in A response element is b k . It can be seen that k is a function of (i,j,j'',m,n), k can be computed: Figure 6 . The results of compression storage at n=6 and m=3.
For the upper trapezoidal matrix as shown in Figure 6 , it can be compressed into a one-dimensional array B, whose size is 9. For a data element a i,j in upper trapezoidal matrix A 3 , it can be compressed storage into a one-dimensional array B. If the element of a i,j in A response element is b k . It can be seen that k is a function of (i,j,j'',m,n), k can be computed:
Through the observation and analysis of several simple examples, as well as some specific reasoning and calculation, we can get the following conclusion:
For an m rows n columns upper trapezoidal matrix A, which can be compressed into an one-dimensional array B.
For a data element a i,j in upper trapezoidal matrix A, it can be compressed into one-dimensional array B. If the element of a i,j in A response element is b k . It can be seen that k is a function of(i,j,j'',m,n), k can be computed: 
Conclusion
We studied the row priority single vector compressed storage problems of upper trapezoidal matrix in this paper, and obtained the row priority compressed storage address mapping function of the single vector compressed storage about the upper trapezoidal matrix (formulas 6 and 7). These conclusions have a high compression ratio. They hope to provide the theory basis of data compression storage for the data processing and scientific computing algorithm design.
